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Review of Interventions to Reduce Tobacco Use in
olleges and Universities

ebecca Murphy-Hoefer, PhD, MPH, Reba Griffith, MS, Linda L. Pederson, PhD, Linda Crossett, RDH,
hanthalaxmi R. Iyer, MD, MPH, Marc D. Hiller, DrPH

ackground: Interventions have been designed to reduce the prevalence of smoking in college/
university students. This review presents a summary and synthesis of the interventions
published in English from 1980 to the present.

ethods: Seven databases were searched for relevant published articles, and reference lists were
examined for additional published studies. The studies were categorized as (1) individual
approaches, such as on-campus cessation programs, and (2) institutional approaches, such
as smoke-free policies. The studies were categorized by type of institution and geographic
location, study design, sample demographics, and outcomes.

esults: Fourteen studies were identified; only five received a “satisfactory” rating based on
evaluation criteria. Most studies were based on convenience samples, and were conducted
in 4-year institutions. Seven studies used comparison groups, and three were multi-
institutional. Individual approaches included educational group sessions and/or individual
counseling that were conducted on campus mostly by healthcare personnel. None used
nicotine replacement or other medications for cessation. The quit rates for both smokeless
tobacco and cigarette users varied, depending on definitions and duration of follow-up
contact. Institutional interventions focused mainly on campus smoking restrictions,
smoke-free policies, antitobacco messages, and cigarette pricing. Results indicated that
interventions can have a positive influence on student behavior, specifically by reducing
tobacco use (i.e., prevalence of cigarette smoking and use of smokeless products, amount
smoked) among college students, and increasing acceptability of smoking policies and
campus restrictions among both tobacco users and nonusers.

onclusions: While some promising results have been noted, rigorous evaluations of a wider range of
programs are needed, along with studies that address cultural and ethnic diversity on
campuses.
(Am J Prev Med 2005;28(2):188–200) © 2005 American Journal of Preventive Medicine
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vidence from recent large surveys of college
students (aged 18 to 22) indicates that this
population is taking up smoking at an alarming

ate.1,2 For example, in a nationwide survey of 4-year
ollege students in 1997, Wechsler et al.1 found that
2.3% reported current smoking, and Rigotti et al.2 in
999 found that 32.9% reported current smoking.
arlier, a 1995 nationwide survey found that 29% of the
ollege students reported current cigarette use3 (with
urrent smoking being defined as at least one cigarette
n the past 30 days), and nearly three fourths of college
tudents (74.8%) reported having ever tried cigarettes

his review was conducted when all authors were at the Centers for
isease Control and Prevention, Office on Smoking and Health, and
ivision of Adolescent and School Health, Atlanta, Georgia
Address correspondence and reprint requests to: Rebecca Murphy-
oefer, Office on Smoking and Health, Centers for Disease Control
a
nd Prevention, Mail Stop K-50, Atlanta GA 30341. E-mail:
fg1@cdc.gov.
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moking.4 From 1992–1993 to 1999–2000, the preva-
ence of current smoking (with current smoking being
efined as smoking every day or some days) increased
mong people aged 20–24 years with �13 years of
ducation, from 17.9% to 22.7%. College students are
lso experimenting with various other tobacco products
uch as smokeless tobacco5 and cigars.6 In 2000, 5.5%
f males aged 18 to 24 reported currently using chew-

ng tobacco or snuff,7 and 5.5% reported currently
sing cigars.7 In the second half of the 1990s, while
moking declined among secondary school students,8

moking prevalence increased significantly for college
tudents.9 The reason for the increase among young
dults is unclear, and may reflect (1) a “cohort effect,”
s an earlier group of high school smokers moved into
lder age groups, (2) an actual increase due to a
obacco industry shift in marketing to this group, or
3) a combination of both factors. Since the 1960s,
mokers aged �25 have been a major marketing target,

nd are considered to be critical for the long-term

0749-3797/05/$–see front matter
ed by Elsevier Inc. doi:10.1016/j.ampere.2004.10.015
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erformance and profitability of the tobacco indus-
ry.10,11 But after the 1998 Master Settlement Agree-

ent,12 tobacco companies appear to have further
ncreased their marketing to young adults aged 18 to
4, with reviews of industry documents demonstrating
his targeting.13 Promotions in bars and clubs,13 adver-
ising in college newspapers, free samples to college
ewspapers and to college students,12 developing ap-
ealing packaging and imagery for specific brands,14

nd price-related promotions15 have all been used.
Colleges and universities offer potential sites for

obacco-reduction interventions and can play a useful
ole in promoting prevention and cessation.16 In 1999–
000, more than 14.5 million students were enrolled in
he nation’s 4182 colleges and universities.17 Using a
urrent prevalence figure of 30%, this translates into
.35 million college and university students who are
urrently smoking. The purposes of this review are to
1) provide a comprehensive summary of individual
nd policy interventions that have been implemented,
valuated, and peer reviewed since 1980; (2) synthesize
he findings from these studies; and (3) make recom-

endations for future programs and research.

ethods

earches were carried out for articles published in English
ince 1980 that evaluated policies and programs designed to
educe tobacco use on college campuses and to provide
essation services for students. Databases searched included
he one maintained by the Office on Smoking and Health
1980–December 2003), MEDLINE (1980–December 2003),
sychINFO (1980–December 2003), Current Contents/So-
ial and Behavioral Science (1999–December 2003), Current
ontents/Clinical Medicine (1999–December 2003), Cur-

ent Contents/Life Sciences (1999–December 2003), ERIC
1980–December 2003), and EMBASE (1980–December
003).
Key words in the search included “college students,” “uni-

ersity students,” and “young adults” in combination with
smoking cessation,” “quitting,” “intervention,” “restrictions,”
policy,” “smokeless tobacco,” “smoking,” “tobacco,” “behav-
or,” “perception,” and “attitude.”

Ninety-eight articles were initially identified and their ref-
rences were further reviewed to obtain additional articles
ot cited in the databases. The 14 studies included in this
eview met the following criteria: peer reviewed, empirical

able 1. Distribution of characteristics by type of interventio

ype of intervention
Number
of articles

Type of
tobacco use

Smokeless Smoked

ndividual only 9 1 7
nstitutional only 4 1 4
ndividual and institutional 1 1 0
otal 14 3 11
valuation of an intervention, and based at a college/univer- e
ity irrespective of type or location. An additional 20 studies
hat assessed student perceptions regarding programmatic
ssues (e.g., quitting process, cessation programs, and poli-
ies) were also identified, and are included in the discussion
o indicate some of the needs of college students and to make
rogrammatic recommendations.
Information from the articles was tabulated as studies evalu-

ting (1) individual-level interventions, such as on-campus ces-
ation programs, and (2) institutional-level interventions, such
s smoke-free policies, smoking restrictions, and antitobacco
essages/advertisements. One study that addressed the effect

f state-level pricing and restrictions on smoking in public
laces on college student smoking18 was included under this
econd category. One study that evaluated a combination of
ndividual- and institutional-level intervention was listed un-
er both categories.19 (See tables for summaries.) Studies
ere also evaluated as to the rigorousness of the evaluation.
he Guide to Community Preventive Services of 2001 (the Com-
unity Guide), was used as a point of reference for a system

or rating the suitability of study designs and outcomes.
The following categories were included: (1) study design,

2) definition and selection of study and comparison groups,
3) definition of the intervention and exposure, (4) assess-
ent of outcomes, (5) follow-up and completion rates, (6)

ias, (7) data analysis, and (8) examination of confounders.
A copy of the rating criteria is available on request.) Studies
ere rated as outstanding (met seven to eight criteria),

atisfactory (met four to six criteria), or unacceptable (met
hree or fewer criteria). Studies with �25 participants or
hose that did not include comparison groups were not rated.
wo of the authors (RM-H, LLP) rated the interventions

ndependently, and then met to discuss the ratings of each
ntervention. There was 100% agreement on the overall
atings, with some minor divergence noted on certain subcat-
gories. Ratings for the six studies meeting the inclusion
riteria are reported in subsequent tables.

esults
tudy Characteristics

haracteristics of schools and interventions are shown
n Table 1. Of the 14 studies identified, nine interven-
ions were at the individual level,20–28 four at the
nstitutional level,18,29,30,33 and one at both levels.19

welve of the 14 articles were published during the
990–2001 period, with only two in the 1980s.20,21

welve studies were conducted in the United
tates,18,19,20–28,33 mostly in the Midwestern and East-

Type of funding Type of institution

ivate Public Not specified 4-year 2-year Not specified

5 1 8 0 1
1 1 4 0 0
0 1 0 0
6 2 13 0 1
n

Pr

2
3
1

rn states, two (institutional level) were based in Ger-
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any,29 and one in Switzerland.30 Eleven studies fo-
used on interventions for cigarette smokers, with three
ddressing reduction of smokeless tobacco use.19,27,28

No studies were assessed as outstanding in regard to
uality. Of the nine individual-level intervention stud-

es, four were judged as satisfactory, one as unaccept-
ble, and four were not rated due to small sample size
r lack of a comparison group. Of the four institutional-

evel studies, one was rated as satisfactory, and three
ere not rated. The single intervention study that
ccurred at both the individual and institutional levels
as not rated.

ndividual-Level Interventions: Tobacco Smoking

even studies evaluated the effectiveness of on-campus
ndividual interventions for smokers. Of these,
our20,21,23,26 used comparison groups, while the re-

aining three22,24,25 did not (Table 2).
Most interventions were based on sample sizes of
100 smokers (four studies were conducted with �25
articipants).22–25 With one exception in which both
mokers and nonsmokers were exposed to the interven-
ion,20 all interventions targeted cessation rather than
revention. Participants included volunteers who
anted to quit smoking, students in classes, or individ-
als who were attending health clinics. Many of the
tudies used multicomponent interventions, including
ducational group and didactic sessions, distribution of
elf-help materials, and individual counseling on cam-
us by healthcare personnel (e.g., physicians, nurses).
ne intervention incorporated a strategy that used

omputer-assisted cessation education.26 In two studies,
radual reduction of amount smoked was targeted by
sing a strategy that encouraged delay of cigarette
moking22 and scheduled smoking reduction.24 One
tudy explored the use of nicotine gum as a substitute
or cigarettes for withdrawal symptoms when students
ere abstinent for a short time,23 but not as a part of a
egular tobacco-cessation program. None of the other
tudies used recommended pharmacotherapies, such
s nicotine replacement or bupropion.33

The outcome measures were self-reported abstinence
rom cigarettes, reduction in the number of cigarettes
moked, or changes in student attitudes toward tobacco
se from pre- to post-intervention. Only one study27

sed biochemical validation of self-reported status, and
ne used a bogus pipeline technique.28 Duration of
ollow-up tended to be relatively short (from 3 weeks to
months), and the telephone was cited as the means to

ollect information from participants.
Two studies reported reductions in amount smoked

t post-intervention compared to pre-intervention
se.24,25 The amount of the reduction was statistically
ignificant in both studies, but the follow-up period was
nly 3 weeks, and the sample sizes were small in both

tudies. Clear definitions of abstinence in terms of (

90 American Journal of Preventive Medicine, Volume 28, Num
uration of nonsmoking were not provided in any of
he studies. In studies that used comparison groups and
xamined cessation,20,21,26 the abstinence rates tended
o be higher in the intervention groups than in the
onintervention groups,20,21 but none of the differ-
nces reached statistical significance. One study re-
orted a quit rate of 33% at 1 year,22 but it had a small
ample (�25). In one of the studies,21 students who
ere counseled by physicians felt that the advice was
seful but they did not believe that it helped their
uitting. At 6 weeks after a computer-assisted interven-
ion,26 a significantly higher percentage of students
xposed to the intervention advanced through the
tages of readiness to quit than those exposed to
egular health behavior education (48% vs 21%, re-
pectively), but the difference did not persist at 3 and 7
onths.

ndividual Interventions: Smokeless
obacco Use

ll three studies on individual interventions for smoke-
ess tobacco targeted athletes specifically19,27,28 (Table
). The study participants were recruited from varsity
aseball and football teams by paper advertisement
yers or by college and athletic department personnel.
ample sizes ranged from 43 to 360. Two of the three
tudies were multi-institutional,27,28 and all studies used
ulticomponent interventions. Williams et al.27 as-

essed the effectiveness of a self-help cessation manual
ombined with individual counseling by coaches and
rainers. Walsh et al.28 and Darmody et al.19 included
ral examination by a dentist or dental hygienist with
eedback, behavioral counseling, graphic illustrations
f tobacco-related oral lesions, distribution of self-help
aterials, and follow-up by telephone contact. In two

tudies,27,28 outcomes were assessed by self-reported
bstinence using pre- and post-test measures, with saliva
amples in Williams et al.27 and the bogus pipeline in

alsh et al.28

Both of the studies that examined cessation found
hat their programs had an impact. In Williams et al.,27

hile the self-reported quit rate at 3 months was 14.5%,
here was no difference between those exposed to four
essions (rate of 14.7%) and those exposed to two (rate
f 10.6%). In addition, 41% reported decreased to-
acco use at 3 weeks and 47.3% at 3 months. Not
urprisingly, the successful quitters rated the manual
ore favorably than nonquitters. In Walsh et al.,28

hich was a multi-institutional randomized study that
xamined the effectiveness of a smokeless tobacco–
essation intervention for college athletes after 1 year,
he cessation percentages were 34.5% at intervention
olleges and 15.9% at control colleges (p �0.008). The
uit rates were higher in the intervention group (23%
t 3 months, 36% at 1 year) than in the control group

15% at 3 months, 16% at 1 year). Sustained abstinence

ber 2



Table 2. Individual-level intervention: tobacco smoking

Author/
year/ref

Type of institution/
type of
students/location Study design/intervention Sample demographics

Outcome measures/
follow-up Findings Rating

Greenburg
(1981)20

4-year
Public
undergraduate
students enrolled
in public health
sciences class

New York

Ten classes each assigned
randomly to
intervention (n�6) and
no intervention (n�4);
approximately, 30
students per class
Intervention: Didactic
education based on
diffusion of innovation
theory, three classes 1
hour each, at 2nd, 6th,
and 10th weeks after
pre-test. Three classes
with emphasis on social
approval, academic
achievement, and career
success

N�342 students from
ten classes

n�196 (intervention)
n�146

(nonintervention)
17% (n�39)
smokers

Mean age 19.6 years

Factual knowledge about
smoking, student
motivation to quit, and
cognitive and attitudinal
statements and self-
reported abstinence
assessed by pre-tests and
post-tests; response rate of
67% (n�228); pre-test,
2nd week of the semester;
post-test 14th week of
semester

Significant differences in
certain items regarding
factual knowledge
about smoking and
attitudes toward
smoking cessation in
the intervention
group; nonsignificant
changes in smoker’s
motivation to attempt
cessation and in
smoking behavior; quit
rate 33% (8/24) in the
intervention group
and 20% (3/15) in the
non-intervention
group.

Satisfactory

Hellman
(1988)21

4-year
Students attending
health service at a
public university

New York

Two groups nonrandomly
exposed to intervention
or no intervention
(convenience samples):
brief individual
counseling by physician
with distribution of self-
help materials

N�351 smokers
n�172 (intervention)
n�179 (no

intervention)
Recruited from

students using the
student health
service

Self-reported abstinence on
pre-and post-tests, post-
tests available for 75% of
students at 1 month, and
slightly over half in both
groups at 6 months;
follow-up at 1 and 6
months by telephone
contact

At 1 month, quit rate
12% in the
intervention group
and 7% in the non-
intervention group
(p�0.07); at 6 months
10% in the non-
intervention group
(p�0.2). Students felt
that the counseling
was useful, but did not
believe it helped them
quit.

Unacceptable

Rutter
(1990)22

4-year
Students at a
public university

New Hampshire

Two groups of subjects
(convenience samples)
were asked to quit by
delay techniquea along
with individual
counseling by health/
care personnel;
terminated at 6 weeks
(first group), and at 10
weeks (second group)

N�24 (smokers only)
Recruited from

students attending
smoking-reduction
treatment unit

Self-reported abstinence
and number of cigarettes
smoked; follow-ups at
termination and 1 year

Most subjects showed
little difficulty in
abstaining from
cigarettes for 1 day. At
6 to 10 weeks, 4 of 24
students were
abstinent (17%), at 1
year, 7 students were
abstinent (29%); 17
still smoking at the
end of intervention,
and of these 8 were
using fewer cigarettes
at 1 year.

Not rated
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Table 2. (continued)

Author/
year/ref

Type of institution/
type of
students/location Study design/intervention Sample demographics

Outcome measures/
follow-up Findings Rating

Cohen
(1997)23

4-year
Undergraduate

psychology students
at a public
university

Oklahoma

Subjects randomly
exposed either to
nicotine gum or no gum
in a controlled
environment where
smokers were prevented
from smoking for 3
hours

N � 20 (smokers only)
with selection
criteria. Inclusion:
age �18 years using
�16 cigarettes/day
for at least 6
months; exclusion:
quit attempt within
last 6 months, those
with heart
dysfunction/disease,
convenience sample

Assessed chewing gum as a
substitute for cigarettes;
baseline measures and
assessment of craving and
withdrawal symptoms at
time 1 (2 to 2.5 hours)
and time 2 (30 minutes
later)

Smokers who chewed
nicotine gum when
access to cigarettes was
restricted reported
significantly less
craving (p�0.01) and
withdrawal (p�0.05)
than those who did
not have access.

Not rated

Kane
(1999)24

4-year
Undergraduate

students at a
private college

Pennsylvania

All subjects participated in
a scheduled smoking
treatment approach
(both group and
individual counseling
with advice for
scheduled smoking
reduction,b review of
self-help material and-
withdrawal symptoms);
alternating long and
brief sessions for 3
weeks (total 6 sessions)

N�9 smokers who
volunteered to
participate in
smoking cessation
program;
convenience sample

Self-reported use of
cigarettes by maintaining
a smoking log. Follow-up
at termination of
treatment at 3 weeks

Significant reduction in
number of cigarettes
smoked was found
during both the
scheduled (p�0.03),
and reduced/
scheduled days
(p�0.02) phases of the
treatment; abstinence
not reported.

Not rated

Kane
(1999)25

4-year
Undergraduate

students (young
adults and adult)
in a private college

Pennsylvania

All subjects participated in
a home based, model of
care smoking cessation
program (individual
counseling with advice
of scheduled smoking
reduction plan,b review
of self-help material,
and withdrawal
symptoms and relapse
prevention); alternating
long and brief sessions
for 3 weeks (total 6
sessions)

N�13 smokers who
volunteered to
participate in the
program,
convenience sample

Self-reported use of
cigarettes by maintaining
a smoking log. Follow up
at termination of
treatment at 3 weeks

Reduction in reported
number of cigarettes
smoked compared to
baseline scheduled
smoking days
(p�0.007), reduced/
scheduled days
(p�0.004); and a
significant reduction
in cigarettes smoked
on reduced/scheduled
days compared to
scheduled smoking
days; abstinence not
reported.

Not rated
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Table 2. Individual-level intervention: tobacco smoking (continued)

Author/
year/ref

Type of institution/
type of
students/location Study design/intervention Sample demographics

Outcome measures/
follow-up Findings Rating

O’Neill
(2000)26

4-year
Undergraduate

psychology students
at a public
university North
Dakota

Subjects randomly
exposed to either of two
computer-administered
interventionsc targeting
cigarette smoking based
on stages of change
model or education on
other health behaviors

Through survey
distributed to
N�1968 students,
n�65 smokers
(67.5% of 96)
volunteered for the
program. 41 women,
24 men, aged 18 to
25 years,
convenience sample

Advancement through
stages of change and self-
reported abstinence by
pre-test and post-test.
Follow-ups by telephone
contacts at 1, 3, and 7
months with participation
rates of 98%, 94%, and
84%, respectively

Significantly higher
percentage of
advancers in the
intervention group
(48%) than in the
control group (21%)
at 6 weeks (p�0.02).
Slightly higher
(nonsignificant)
cessation rates in the
intervention group
than in control groups
(19.4% vs 15.2% at 1
month, and 30.0% vs
21.2% at 3 months,
respectively); quit rate
30% at 7 months in
both groups.

Satisfactory

aDelay technique: all subjects were asked to quit smoking 1 day a week with gradual increase in smoke-free days per week.
bScheduled smoking is a 3-week process wherein participants gradually reduce their nicotine intake to ease withdrawal symptoms after quitting.
cEmployed computer software program that used six modules for specific processes of change.
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Table 3. Individual-level interventions: smokeless tobacco use

Author/
year/ref

Institution/type of
students/location

Study design/
intervention Sample demographics

Outcome measures/
duration of follow-up Findings Rating

Darmody
(1994)19

4-year
Athletes in a

private college
New York

Two-part intervention for
all athletes surveyed
during initial
assessment: oral exam
by a dentist with
feedback, individual
counseling, educational
presentation; and strict
enforcement of policy
against smokeless
tobacco

Convenience sample; N�43
male varsity athletes
recruited during practice
on a specific day. 40% (n
� 17) current users

Assessment of attitude,
knowledge, and use of
smokeless tobacoo by
self-reported, pre- and
post-intervention
survey; response rate
79%. Post-survey after
the first practice
following the
intervention (duration
not specified)

Increased knowledge of the
nicotine content in smokeless
tobacco and its effect on certain
aspects of health (increase from
4 to 7 students); no change in
number of athletes who
considered chew tobacco as a
safe alternative to tobacco.
Motivated some students (4
students) to contemplate
quitting.

Not rated

Williams
(1995)27

(Type of
institution not
specified)

Athletes in 11 post
secondary/
institutions in
the mid-South

Tennessee

Initial assessment of
participants by
standardized survey,
randomly assigned to
either 2 sessions (n
�66) or 4 sessions
(n�64); review of self-
help quit manuala

along with educational
classes by trainers,
coaches and faculty

Convenience sample;
N�130 white males from
11 institutions who
volunteered to participate;
aged 18 to 27 years;
recruited by
advertisements, telephone
contact with faculty and
personnel, and in-class
announcements by
college personnel; n�110
completed intervention
(15.4% dropout rate)

Self-reported abstinence
and use of smokeless
tobacco by personal
and telephone
interviews; and saliva
cotinine to validate
smoking status

Quit rate 14.5% (n�16) at 3
months; 41% decreased tobacco
use at 3 weeks and 47% at 3
months; those who reported less
snuff use/day quit more often
than heavy users (p�0.01); no
significant difference in quit
rates between groups exposed to
2 sessions (10.6%) and 4 sessions
(14.7%); quitters rated the
manual more favorably than
nonquitters.

Satisfactory

Walsh (1999)28 2- and 4-year
Athletes in public

universities and
community
colleges, 50%
urban and 50%
rural

California

A case–control study
where colleges were
pair matched based on
smokeless prevalence;
with our college from
each pair randomly
assigned to usual care
or usual care plus
intervention.
Intervention: brief oral
exam along with
feedback and brief
individual counseling
by a trained dental
hygienist; distribution
of self-help guide, and
nicotine gum offered

Randomized sample of
N�360 varsity baseball
and football athletes from
16 colleges, recruited at a
team meeting early in
their athletic season; 23
subjects per college
n�171 (intervention
group) n�189 (no
intervention group)

Self-reported abstinence
and use of smokeless
tobacco by pre-and
post-intervention
surveys, saliva
collection in quitters
using cotinine to
validate smoking
status. Follow-up by
telephone contact at 1
and 3 months, up to a
year

Following the intervention,
prevalence of former smokers
35% at intervention colleges and
16% at control colleges, with
intervention effect of 0.205
(p�0.08), adjusted for smokeless
tobacco per week and brand.

Effectiveness of intervention
increased with the level in
smokeless tobacco use.

Satisfactory
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as improved in the intervention group as well, with
3% of those who quit at 3 months remaining abstinent
t 1 year in the intervention group and 9% in the
ontrol group. Predictors of 1-year quit status were
ower weekly consumption and use of chewing tobacco
r snuff (other than Copenhagen or Skoal brands). In
he Darmody et al.19 study, which combined individual-
nd institutional-level interventions for athletes, quit
ates were not reported. However, they did show slight
mprovements in the attitude toward quitting, and
nowledge about health effects of smokeless tobacco
se.

nstitutional-Level Interventions:
obacco Smoking

f the four institutional-level studies, two were based in
he United States,18,33 and the other two were from
ermany29 and Switzerland30 (Table 4). For the most
art, these studies used convenience samples; three
tudies had relatively large sample sizes (�1000 stu-
ents). One study by Chaloupka et al.18 involved a
econdary analysis of a multi-institutional study of binge
rinking. The institutional-level interventions included
moking restrictions,29 smoke-free policies,30 and anti-
obacco messages.33 In the study that assessed binge
rinking, the impact of state- and local-level cigarette
ricing and restrictions18 was evaluated.
The main outcome measures were student percep-

ion,29,30 approval of and compliance with institutional
olicies,30,33 student participation in programs,18 and
igarette consumption.18 In most cases, self-adminis-
ered surveys were used to assess outcomes. In two
tudies, smoking restrictions were acceptable to both
mokers and nonsmokers.29,30 Apel et al.29 found that
8% of men and 30% of women surveyed were smoking
ewer cigarettes 1 month after policy implementation.
tter and colleagues30 found that quit attempts in-
reased significantly (from 2% to 3.5%) in the inter-
ention group while remaining constant at 3.8% in the
ontrol group. Hodges et al.33 found that there was a
5% decrease in the number of cigarette butts col-
ected in buildings 1 week after messages such as
Think. Why smoke?” were posted. The study did not
se a comparison group and there was no additional
ollow-up.

Chaloupka et al.18 examined the impact of two major
obacco policies—state- and local-level cigarette pric-
ng, and restrictions on smoking by college stu-
ents—in a multi-institutional nationwide U.S. study.
rice of cigarettes and cigarette excise taxes were
ignificantly related to all measures of smoking by
ollege students, including reducing smoking and
mount smoked (Table 4). Smoking restrictions in
rivate and public places had lesser effects than those
f pricing. The average overall estimated price elasticity
of demand for cigarettes among college students ofT
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Table 4. Institutional-level interventions: tobacco smoking

Author/year/ref

Type of
institution/type
of students/
location Study design/intervention Sample demographics

Outcome measures/
duration of follow-up Findings Rating

Apel (1997)29 4-year
Undergraduates

in a public
university

Germany

Diplomatic promotion of
smoke-free policy indirectly
by social marketing strategy;
interview of students chosen
by systematic central
intercept (refusal rate
�1%)

N�1223, 75% women
and 25% men; 36%
current smokers,
10% of men and
12% of women
smoked �20
cigarettes per day

Assessment of
student attitudes
and perception by
personal interviews;
surveillance checks
at designated areas
of smoking 1
month after policy
implementation

28% of men and 30% of
women smoking less after
policy implementation; high
approval ratings by smokers
and nonsmokers (91% of
nonsmoking students and
68% of smokers supported
the policy); one third of
smokers complied
voluntarily with policy
during direct observation

Not rated

Etter (1999)30 4-year
Students,

residents,
university
staff, and
employees at
university

Switzerland

Implementation of smoke-free
policy by nonprofit local
organization, buildings
within university assigned to
policy or no policy;
intervention buildings
received no smoking signs,
posters, incentives, self-help
manuals; smokers and
nonsmokers were directly
observed (17 sessions, 15
minutes each) in the
smoking and nonsmoking
areas for their interactions

Random sampling;
n�2237 returned
the first
questionnaire
(response rate 77%,
N�2908); n�2184
returned the post-
program survey
(response rate
85%); analysis of
1856 surveys that
had both pre- and
post-survey
information; n�833
(exposed); n�1023
(not exposed)

Survey included both
smokers and
nonsmokers

Exposure to and
being bothered by
smoke; quality of
relationship
between smokers
and nonsmokers,
smoking status.

Secondary variables:
sales of cigarette
packs in vending
machines

At 4 months, quit attempts
increased from 2% to 3.8%
(p�0.04) for those who were
exposed to the intervention,
remained constant for those
not exposed to the
intervention at 3.5%, in the
intervention-group, positive
impact on acceptability
(61% vs 64%), less bothered
by environmental tobacco
smoke (28% vs 14%)
compared to control group.
No impact on smoking
prevalence of 25%.

Satisfactory

Hodges (1999)33 4-year
Undergraduate

students in a
private
university

Pennsylvania

Removal of all cigarette butts
in designated smoking
areasa at public classroom
buildings along with posting
of anti-smoking messages
near the doorway; cigarette
butts also collected from a
students residential hall with
no antismoking messages
for comparison

N�3 class buildings
on campus

Cigarette butts
collected before
and after
intervention.
Counts of cigarette
butts, length of
cigarettes
measured before
and after
intervention

35% reduction in whole
cigarettes smoked outside
the building during
intervention week compared
to the baseline. Number of
butts collected on baseline
days was significantly higher
than the number of butts
collected on sign days
(p�.04); slight increase in
number of whole cigarettes
collected outside the
residene hall.

Not rated
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1.11 was almost three times the consensus estimate of
0.4 for adults.8

nstitutional-Level Interventions: Smokeless
obacco Use

he only study19 that explored the effectiveness of an
nstitutional intervention to reduce smokeless tobacco
se did so in combination with individual interventions
Table 5). Here, the policy against the use of smokeless
obacco by athletes was strictly enforced during the
ntervention. In a pre-intervention survey of 43 male
arsity athletes, about half agreed that tobacco chewing
hould be allowed during practice, but only 12%
greed that the chewing should be allowed during
ames. A slight (nonsignificant) decrease in agreement
ith chewing during practice followed the intervention.
o changes were noted in knowledge, attitudes, or use
f smokeless tobacco. The number of athletes who
omplied with the policy during the intervention was
ot reported.

iscussion

he information in the published literature on pro-
rams/interventions that have targeted tobacco use in
olleges and universities is limited. Only 14 studies
ublished in the last 20 years were found, and the
ethods used varied widely. As a result, no firm con-

lusions could be reached regarding some of the inter-
entions. Most studies on individual interventions re-
orted lower cigarette or smokeless tobacco use among
articipants, but quit rates varied, and were typically
ased only on self-report with no biochemical valida-
ion. Most studies reported lower use of cigarettes or
mokeless tobacco by students following an interven-
ion,18,19,29,33 but only two studies29,30 reported on
moking prevalence after a smoke-free policy imple-
entation. Evaluations of institutional interventions

ncluded changes in acceptability of and compliance
ith restrictions, but no changes in tobacco use behav-

or. Smoke-free policies and restrictions appear to be
cceptable to both nonsmokers and smokers in gener-
l,29,30,33 and many smokers voluntarily complied with
he policies.30

Many limitations were noted in the studies reviewed.
nly five of the studies reviewed met the criterion at

he satisfactory level. Most did not use random sam-
ling or random assignment to groups; in fact, many
id not include comparison groups at all. Definitions of
urrent tobacco use, quit status, and duration of absti-
ence were not clearly specified, and information on
ecruitment strategies and participation and response
ates was lacking. With one exception,27 interventions
id not address dropout rates or indicate whether the
intention to treat” principle was used in the analyses.
Even in the studies that used control groups, data onT
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19
omparability at baseline were not provided. In addi-
ion, very few studies had follow-up results at 1 year.22,28

ecause of the lack of comparability between the
tudies, a systematic or aggregate analysis of the results
ould not be conducted. It certainly would be worth-
hile in future studies to ensure greater specificity in
efinitions, more rigorous designs, clearly specified
urations of follow-up, accounts of all participants,

nformation on recruitment, measurement of expo-
ure, and random sampling.

There are some issues that were not addressed in any
f the studies. First, almost all of the studies took place
t 4-year institutions. According to a nationwide sur-
ey,4 the percentage of students who were current
mokers and who tried unsuccessfully to quit was higher
n 2-year (76.0%) than in 4-year (60.5%) institutions.
econd, no information was found on the degree of
nvolvement by college administrators; such data would
e helpful in replicating the interventions. Third, no
tudies addressed specific subpopulation groups in
ollege and universities, such as older students, racial/
thnic groups, disabled students, gay-lesbian-bisexual
roups, or members of fraternities and sororities.
ourth, no studies evaluated the effectiveness of phar-
acotherapies, either alone or in combination with

ounseling or other nonclinical interventions, for ces-
ation of smoking. Finally, only one study19 evaluated a
omprehensive approach to reducing tobacco use
mong college athletes.

According to recent data, more than half of college
mokers wish to quit.35–39 And in a nationwide survey,37

5% of college health center directors and administra-
ors perceived smoking as a problem on their cam-
uses. Among these, 81% of colleges prohibited smok-

ng in all public areas (e.g., public buildings, residence
all common areas, and residences, including student
ooms and offices), and 56% offered some kind of
essation program for students, mainly in the form of
upport groups.

Colleges and universities can bring a wide range of
esources to bear on the issue of tobacco use. Yet the
ffectiveness of the programs will depend on the ap-
ropriate use of available resources and their integra-
ion into other health education and promotion activ-
ties. Residence and academic advisors often develop
ngoing relationships with students and their roles
eed to be explored. Healthcare providers in student
ealth centers may offer a system change by using
pportunities to counsel against tobacco use. In one
urvey, only 26% of students attending a campus health
linic remembered being asked about tobacco use by
heir healthcare providers,40 and in another survey only
0% of smokers reported being given any advice to quit
uring college.36 Because smokers are more likely than
onsmokers to visit student health centers,41 the role of
tudent health centers needs to be more fully exam-
ined. The potential roles of college staff members alsoT
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1

eed to be studied, as they may be interested in
ssisting in interventions. In addition, the prevalence of
moking among faculty and administrative staff needs
o be examined, as should the relationship to tobacco
se levels among students. Interventions could be de-
igned to include all groups on campus.

Most cessation interventions have been based on
rograms designed for adults.42 Yet, the perception and
ttitudes of a college population and the factors that
ight motivate them to quit may differ from their older

ounterparts. Hellman et al.,43 provided insight into
he quitting process of college populations by stressing
he need to utilize boyfriend/girlfriend influences to

otivate smokers to quit. For an 18- to 22-year-old
erson, emphasis on the immediate impact on social
elationships may be a bigger concern than a possible
ecrease in life expectancy.
In a comparison of college freshman smokers with

onsmokers, smokers rated “having friends and room-
ates who don’t smoke” as most helpful for quitting.44

old turkey was the preferred method of quit-
ing,35,36,43 and both interest and difficulty in quitting
ncreased with increasing levels of addiction.45 In two
elated studies, the strongest predictor of intention to
articipate in a program was a positive attitude, and
articipants showed greater interest in programs that
equired less time and effort.46,47 Program acceptance
as been found to depend on affordability and acces-
ibility,48 likelihood of success,49 and self-efficacy.50

redictors of smoking among college students include
ack of religious beliefs, binge drinking in high school,

ultiple sex partners, type of leisure time activities
e.g., nonparticipation in sports, endorsement of im-
ortance of parties), and dissatisfaction with educa-
ion.51 Interventions that address more than one behav-
or or that deal with the underlying constructs (stress,
oping) might prove to be effective,52 as well as in-
rease perception of health risk.51,53,54

No single intervention can appeal to everyone, and
tudents might appreciate a multifaceted approach
ith policies restricting smoking in dormitories, smoke-

ree campuses, prohibitions on the sale and marketing
f tobacco products on campuses, and restrictions on
obacco industry support of events on campus.55 In this
ontext, multicomponent interventions that combine
ass media campaigns with other efforts to increase

essation may be effective.56,57 These include promo-
ional campaigns,46,58 peer group support, emphasis on
ositive outcomes of cessation,47 and social market-

ng.49 Accessibility can be increased by flexible, low-
emand “satellite” programs, or programs at strategic
laces.50 Counteradvertising in campus publications
ith high readership (university newspapers) and in

ocations where tobacco is purchased (grocery stores
nd gas stations) may be useful.48 Given that young
dults are relatively more responsive to price than older

mokers, increases in the cost of cigarettes (through
axation and other means) may be effective in reducing
igarette smoking among them.18,42,57 Evaluation and
issemination of comprehensive approaches such as
hese are essential.

Limitations of the studies reviewed notwithstanding,
verall their outcomes are encouraging. The results

ndicate a positive impact on student attitudes and
nowledge of tobacco use, increased awareness, and
otivation to quit smoking. Both smokers and non-

mokers appear to accept and comply with smoke-free
olicies on campus.29,30

o financial conflict of interest was reported by the authors of
his paper.

eferences
1. Wechsler H, Rigotti NA, Gledhill-Hoyt J, Lee H. Increased levels of

cigarette use among college students: a cause for national concern. JAMA
1998;280:1673–8.

2. Rigotti NA, Lee JE, Wechsler H. U.S.college students’ use of tobacco
products: results of a national survey. JAMA 2000;284:699–705.

3. Douglas KA, Collins JL, Warren C, et al. Results from the 1995 National
College Health Risk Behavior Survey. J Am College Health 1997;46:55–66.

4. Centers for Disease Control and Prevention. Youth risk behavior surveil-
lance: National College Health Risk Behavior Survey—United States 1995.
MMWR Surveill Summ 1997;46:1–54.

5. Glover ED, Laflin M, Flannery D, Albritton DL. Smokeless tobacco use
among American college students. J Am College Health 1989;38:81–5.

6. Jamner MS. Cigar smoking among college students: prevalence and
correlates. Prev Med 1999;29:187–94.

7. U.S. Department of Health and Human Services. National Health Interview
Survey. Atlanta GA: Centers for Disease Control and Prevention, National
Center for Health Statistics, 2000.

8. Centers for Disease Control and Prevention. Trends in Cigarette smoking
among high school students—United States, 1991–2001. MMWR Morb
Mortal Wkly Rep 2002;51:409–12.

9. Johnston LD, O’Malley PM, Bachman JG. National survey results on drug
use from the Monitoring the Future Study, 1975–1998. Vol. 2, College
Students and Young Adults. Washington DC: U.S. Department of Health
and Human Services, 1999.

0. U.S. Department of Health and Human Services. Preventing tobacco use
among young people: a report of the Surgeon General. Atlanta GA: U.S.
Department of Health and Human Services, Centers for Disease Control
and Prevention, National Center for Chronic Disease Prevention and
Health Promotion, Office on Smoking and Health, 1994.

1. U.S. Department of Health and Human Services. Women and smoking: a
report of the Surgeon General. Atlanta GA: U.S. Department of Health and
Human Services, Centers for Disease Control and Prevention, National

What This Study Adds . . .

The level of tobacco use among young adults has
become a recent concern.

While there are few rigorous evaluations, pub-
lished interventions indicate that interventions
can have a positive influence on college student
behavior.

Specifically, interventions may reduce tobacco
use among college students, and increase accept-
ability of smoking policies and campus restric-
tions among both tobacco users and non-users.
Center for Chronic Disease Prevention and Health Promotion, Office on
Smoking and Health, 2001.

Am J Prev Med 2005;28(2) 199



1

1

1

1

1

1

1

1

2

2

2

2

2

2

2

2

2

2

3

3

3

3

3

3

3

3

3

3

4

4

4

4

4

4

4

4

4

4

5

5

5

5

5

5

5

5

5

2

2. Sepe E, Glantz SA. Bar and club tobacco promotions in the alternative
press: targeting young adults. Am J Public Health 2002;92:75–8.

3. Katz SK, Lavack AM. Tobacco related bar promotions: insights from
tobacco industry documents. Tob Control 2002;11(suppl 1):i92–i101.

4. Cummings KM, Morley CP, Horan JK, Steger C, Leavell BR. Marketing to
America’s youth: evidence from corporate documents. Tob Control 2002;
11(suppl 1):i5–i17.

5. Chaloupka FJ, Cummings KM, Morley CP, Horan JK. Tax, price and
cigarette smoking: evidence from the tobacco documents and implications
for tobacco company marketing strategies. Tob Control 2002;11(suppl
1):i62–i72.

6. DeBernardo RL, Aldinger CE, Dawood OR, Hanson RE, Lee SJ, Rinaldi SR.
An e-mail assessment of undergraduates’ attitudes toward smoking. J Am
College Health 1999;48:61–6.

7. Knapp LG, et al. Postsecondary institutions in the United States: fall 2000
and degrees and other awards conferred: 1999–2000. Washington DC: U.S.
Department of Education, National Center for Education Statistics, 2001.

8. Chaloupka FJ, Wechsler H. Price, tobacco control policies and smoking
among young adults. J Health Econ 1997;16:359–73.

9. Darmody DL, Ehrich B. Snuffing it out: a smokeless tobacco intervention
with athletes at a small private college. J Am College Health 1994;43:27–30.

0. Greenberg JA, Pollack B. Motivating students to not smoke. J Drug Educ
1981;11:341–59.

1. Hellmann R, O’Shea RM, Kunz ML, Schimpfhauser FT, et al. University
health service physician intervention with cigarette smokers. J Am College
Health 1988;37:91–3.

2. Rutter S. Cigarette-smoking reduction in university students. Psychol Rep
1990;66:186.

3. Cohen LM, Collins Jr, FL Britt DM. The effect of chewing gum on tobacco
withdrawal. Addict Behav 1997;22:769–73.

4. Kane J, Hodges J, Srebro K, Fruhwirth M, Chambliss C. Attempts to reduce
cigarette smoking among college students: a pilot study. PA: Clearinghouse
Counseling and Personnel Services, 1999.

5. Kane J, Hodges J, Srebro K, Authier C, Chambliss C. Individualized
attempts to reduce cigarette smoking among college students. PA: Clear-
inghouse Counseling and Personnel Services, 1999.

6. O’Neill HK, Gillispie MA, Slobin K. Stages of change and smoking
cessation: a computer-administered intervention program for young adults.
Am J Health Promotion 2000;15:93–6.

7. Williams NJ, Arheart KL, Klesges R. A smokeless tobacco cessation program
for postsecondary students. Health Values 1995;19:33–42.

8. Walsh MM, Hilton JF, Masouredis CM, Gee L, Chesney MA, Ernster VL.
Smokeless tobacco cessation intervention for college athletes: results after
1 year. Am J Public Health 1999;89:228–34.

9. Apel M, Klein K, McDermott RJ, Westhoff WW. Restricting smoking at the
University of Koln, Germany: a case study. J Am College Health
1997;45:219–23.

0. Etter JF, Ronchi A, Perneger TV. Short-term impact of a university based
smoke free campaign. J Epidemiol Community Health 1999;53:710–5.

1. Rigotti NA, Regan S, Moran SE, Wechsler H. Students’ opinion of tobacco
control policies recommended for U.S. colleges: a national survey. Tob
Control 2003;12:251–6.

2. Halperin AC, Rigotti NA. U.S. public universities’ compliance with recom-
mended tobacco-control policies. J Am College Health 2003;51:181–8.

3. Hodges J, Srebro K, Kane J, Fruhwirth M, Chambliss C. Use of a visual
prompt to reduce public cigarette smoking on a college campus. PA:
Clearinghouse Counseling and Personnel Services, 1999.

4. U.S. Preventive Services Task Force. Guide to clinical preventive services:
an assessment of the effectiveness of 169 interventions. Baltimore MD:
Williams & Wilkins, 1989.

5. Cinelli B, Rose-Colley M. Prevalence and patterns of smokeless tobacco use
in Pennsylvania colleges and universities. Eta Sigma Gamman, Spring
1991;22:16–19.

6. Chakravorty B, Chakravorty S. Cessation related perceptions and behaviors

of former and current smokeless tobacco users. J Am College Health
1997;46:133–8.

00 American Journal of Preventive Medicine, Volume 28, Num
7. Wechsler H, Lee JE, Rigotti NA. Cigarette use by college students in
smoke-free housing: results of a national study. Am J Prev Med
2001;20:202–7.

8. Everett SA, Husten CG, Kann L, Warren CW, Sharp D, Crossett L. Smoking
initiation and smoking patterns among U.S.college students. J Am College
Health 1999;48:55–60.

9. Wechsler H, Kelley K, Seibring M, Kuo M, Rigotti NA. College smoking
policies and smoking cessation programs: results of a survey of college
health center directors. J Am College Health 2001;49:205–12.

0. Foote JAM, Harris HB, Gilles ME, et al. Physician advice and tobacco use:
a survey of first year college students. J Am College Health 1996;45:129–32.

1. McKillip J, Vierke S. College smokers: worried, sick but still puffing. J Am
College Health Assoc 1980;28:280–2.

2. U.S. Department of Health and Human Services. Reducing tobacco use: a
report of the Surgeon General. Atlanta GA: Centers for Disease Control
and Prevention, National Center for Chronic Disease Prevention and
Health Promotion, Office on Smoking and Health, 2000.

3. Hellmann R, O’Shea RM, Schimpfhauser FT, Kunz ML. Self-initiated
smoking cessation in college students. J Am College Health
1983;32:95–100.

4. Spencer LS. College freshmen smokers versus nonsmokers: academic,
social, and emotional expectations and attitudes toward college. J Health
Educ 1999;30:274–81.

5. Hilton JF, Walsh MM, Masouredis CM, Drues JC, Grady DG, Ernster VL.
Planning a spit tobacco cessation intervention: identification of beliefs
associated with addiction. Addict Behav 1994;19:381–91.

6. Babrow AS, Black DR, Tiffany ST. Beliefs, attitudes, intentions, and a
smoking-cessation program: a planned behavior analysis of communication
campaign development. Health Communications 1990;2:145–63.

7. Black DR, Babrow AS. Identification of campaign recruitment strategies for
a stepped smoking cessation intervention for a college campus. Health
Educ Q 1991;18:235–47.

8. Black DR, Loftus EA, Chatterjee R, Tiffany ST, Babrow AS. Smoking
cessation interventions for university students: recruitment and program
design considerations based on social marketing theory. Prev Med
1993;22:388–99.

9. Hines D. Young smokers’ attitudes about methods for quitting smoking:
barriers and benefits to using assisted methods. Addict Behav
1996;21:531–5.

0. Martinelli AM. An explanatory model of variables influencing health
promotion behaviors in smoking and nonsmoking college students. Public
Health Nurse 1999;16:263–9.

1. Prokhorov AV, Warneke C, de Moor C, et al. Self-reported health status,
health vulnerability and smoking behavior in college students: implications
for intervention. Nicotine Tob Res 2003;5:545–52.

2. Emmons KM, Wechsler H, Dowdall G, Abraham M. Predictors of smoking
among U.S.college students. Am J Public Health 1998;88:104–7.

3. Steptoe A, Wardle J, Cui W, et al. An international comparison of tobacco
smoking beliefs and risk awareness in university students from 23 countries.
Addiction 2002;97:1561–71.

4. Choi WS, Harris KJ, Okuyemi K, Ahluwalia JS. Predictors of smoking
initiation among college-bound high school students. Behav Med
2003,26:69–74.

5. Hancock L. Tobacco use reduction guide for college and universities.
Richmond: Virginia Commonwealth University, 2000.

6. Centers for Disease Control and Prevention. Best practices: comprehensive
tobacco control programs. Atlanta GA: National Center for Chronic
Disease Prevention and Health Promotion, Office on Smoking and Health,
1999.

7. U.S. Preventive Services Task Force. The Guide to Clinical Preventive
Services. Tobacco use prevention and control: reviews, recommendations
and expert commentary. Am J Prev Med 2001;20(suppl 2).

8. Montazeri A, McEwen J. Effective communication: perception of two

anti-smoking advertisements. Patient Educ Counseling 1997;30:29–35.

ber 2


	A Review of Interventions to Reduce Tobacco Use in Colleges and Universities
	Introduction
	Methods
	Results
	Study Characteristics
	Individual-Level Interventions: Tobacco Smoking
	Individual Interventions: Smokeless Tobacco Use
	Institutional-Level Interventions: Tobacco Smoking
	Institutional-Level Interventions: Smokeless Tobacco Use

	Discussion
	What This Study Adds . . .
	acknowledgement
	References


